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(72) M.M.PyAHMK, B.C.flyxaHMH. T t n.KpynMMa, 

A.T.K3A3U1HMKOB M A.M.HOMCBKHH 

(53) 625.768.7 (088.8) 

(56) PyflMMK M.M. npoTMs cMepaaHHn ^e/ieao- 
pyAHoro eupb«, - flpoMH wneHHya rpancnopT, 
1988.N2.c26. 

(54) CPEACTBO nPOTMB CMEP3AH14A, 
flPHMEPSAHIIfl M fl/lfl PA3MOPAXW8A- 
HUH CbinYMMX MATEPHAJIOB 



(57) Mao6peTeHMe moxct 6tab McnoAbaoeaHO 
a paa/iMHHbtx OTpac/inx napoflMoro xoasiAcTea 
npw xpaHeHUH m TpdHcnopTMpo&aHMM Hacun- 
mux rpyaoa e yc/ioewRx hmskmx TeMnepaTyp, a 
T8Kxe am pa3MopaMMB3HMH 6aAAdCTHoro 
cnofl pcnbCOujnanbMOM peuierKM nepeAB"*- 
mux *e/le3MOAopo*HUx nyiea a xapbepax m 
noxpaHOBux nyiew. C ueneio noBbtuiGHHD pa- 
6oTOcnoco6MOCTM b ycnoBMAx HH3KHX TeM- 
nepaTyp AO MMHyC 35°C, CpeACTBO CQAepKHT 

x/iopt*A xa/ibunn mam MarHMB, aMwuaic, Me/iac- 
CHyw yhapeHnyw 6apAy m boay n P* c^eAyio- 

(MMX COOTHOUJeNHflX: XdOpHA KaAbl|M« MAM 

MarHHfl 28,9-37.7; 3mmm3k 3,4-4.5; MY6 
0.73-1,15; bo A3 octanbHoe. 4 Ta6A. 



Mao6peTeHne othocmtc* k cpeACTeow, 
npMMeHfleMbiM npOTMB CMepaaHMR. npwMep- 
aaHMA cunynMx MarepManoa (arAopyAU, necxa, 
M3aecTHflKOBort My km, xeAe3opyAMoro koh- 
ueHTpaTa. oxaTuuieA, me6Hn m. ApywejM cno- 
co6cTBywu4Mx mx paaMopawuBaHMK). M MO*eT 
6uTb Hcno/ib3oB3HO 6 pa3/»MMHbix OTpacoax 
HapOAHoro xoanAcTea npw xpaneMMM m TpaHC- 
nopTMpoB3Hnn MacwnHwx rpyaoa a ycnoBMflx 
HM3ICMX TeMnepaTyp. a Taxxe aas paaMopaxcM- 
bshmb 6an/iacTHoro cnou penbCouinanbHOM pe- 
luerxw nepeABMXHbix *ene3HOAopo*cMbix nyreft 
b capbepax. noAxpaHOBbix nyreft m 6opbGu c 
ro/io/ieAOM Ma aBTOAoporax. 

UeAb M3o6pereHMfl - rioabiujeHMe paGo- 

TOCnOGOGHOCTM BOflHUX paCTBOpOB 6MUJ0<t>HT3 
MAM KilOpMCTOrO X3Abl|Mfl 8 yCAOBMRX MM3KMX 

TeMnepaTyp MMMyc 35°C. 

AnflMaroTOB/ieMMJi cpeACTBa Mcno/ib3yiOT 
eoAMbirt paCTBop npMpoAHoro mam tcxhmib- 
cxoro 6MUio4>MTa. coAepxaiAuft 45*47% 



MgCbi BOAMbirt paCTBop x/iopMCToro xaAbUMA 
TexHMHecKoro, coAepxcaiijero 35-38% CaCb, 
BOAMuA sMMwar. coAepxcauiMft 23-25% NH3. 
Me/iaccMywynapeHHyK) 6apAY (MYB). xoTopan 
npeAcraaAfleT co6ofl rycryio cMpohoo6paa- 
nyio xcMAKocfb TeMHO-xoriMMHeaoro uaeTa 
nnoTHOcrrbio 1.20-1,23 r/cM 3 ,coAepjKsu4y*o 45- 
50%.tyxoro eeiAecTaa. 

Ee xMMMMecxMA cocTae; % x cyxoHy Be- 
mecTey. CB: 

OpraMMMecxMe BemecTea 46-67 

a tom HMCAe: 

yrneBOAw 1,95-6.20 
T/iMuepMH 0.65-5.60 

MOAOMMan KMCAOTd 0-2,00 

/ieiyute xmcaotm 0-0,50 * 

EeTdMH 8.12-20.9 

Ammhokmcaotu 0.85-1,45 
XMponoAOGHwe 

eeu^ecTea 0,09-4.00 

AaoT o6tMMPi 2.76-5.32 
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3onbMUB 3neM6MTU "33-45 ~ KoMueKTpauMio eMMHSW « ©03Ayxe M8A 

Mmxpo3abm8htu 0,003-0,09 otKpuTWMM cmbchmm AO bbbabhmb mx b bmo- 

CpeflCTBO npOTMB CM6p33HMfl, npHM6p38- pVM 0npeA8A8K)T C flOMOUJblO yMM88pCa/lbMO- " 
MMft M AAA p~83M0p8XMB8MMH-CbinyMMX MflTepM- TO - rB30BHBflM38Tdp8 VM HpM KOMMBIHOA.: 

anoB roTOBRT 8 cta/ibHyx enkocTBit hp ctum 5 tcMncpBTypB MB ewcore 20 cm. 

CMeillMBaHMCM BOAMOrO PBCT80P3 6MUJ04>HT8 llpOSHOCTb CMCp38MMB* ; 8rflOpyAM flpH " 

MAM KflOpMCTOrO XBAbUWA M BOAHOfO 3MMM3K3, 35°C BSBBMCKMOCTM OT C0CT8B8 CpOACTBd 
B3BTMX B Ci6bCMHUX COOTMOLiieMMAX 1t(0,25- (3XCn03MUW8 B XPMOCTBTC 2 Cyr) npMBOABHU B" 

q 33) tb6o. 1 (npMBeA€MW cpeAHue dMaMBHMfl ms 3-5 

nbcne nepiMeujwBaHMjj McxoAHUx xom- 10 M3M8p8HMft). 
noHeMTOB o6pa3yeTc» 6eA<jBaTa» Macca, 6e3- Ma T86/I. 1 oieAVeT, mto xomubmtpbumii 

onacMdfl 6 Aa*bMeaiiJeM o6pameHMM. MY6 -BMMwaxa a Boaayxe Me npeBuwaot nAK(flAK 
bboaat MenocpeACTBCMHo nepeA ynoTpe6/ie^ awMwaxa e cootbbtctbmm c CCBT TOCT 

MMeH"aHTM<PpW35rnpCAB8pMXeJih.MWej1^b^_2 12.1;0 0&76 COCTBB/IBeT 20 Mf/MT MBA CMCC8* 
MMfl no OnpBAC/ieMMK) CTOMXOCTM M KpaTHOCTM 15 MM p8CTBOpOB-6HUJ04)K7S-«r,K-XftCpHCIOJtO.. 

neHy b npeAnaraeMOM cpeACToe noxa3UBax>T, xaAbUMH c boamum 8mmm3X0M m MY6, bsatux 

sto Aofiaaxa MYB a oObeMHttx coothouichmax b o5bCMMUx cootmouibkmax 1^0.2-0.33):{0 f 02- 

^(O^S-O^SJ^O^i-O.OS) 8MneTC» BridiiHc AO- 0,03) npM npwaraeMOM coothouwmmm wm- 

CTaTOMHOMA^BoBecneMeHMflBbicoKoftpaeoTo- noMCMToa. npo^wnaxTMMecxoe cpeACTBO 

cooco6hoctm cpeACTBa. 20 npeAnaraeMoro cocTaaa nanaercB MattfoAea 

HpVI 3T0M COOTHOUJeHMC KOMHOHeHTOB 8 S^eCTMBHUM M OfecneMMBBtT CTOnOHb CMH- 

cpeACTBB c/ieAywmee, Mac.% : *enMB npoMHOCTM CMOp38HMA Ha 74.6-82,5^ 

XnapMAMarHMfl MnM (*epea 20 mmm pa3M0pa*MB8HMa 3tot napa- 

xa/ibMMB 28.9-37.7 MeTp B03pacraeT ao 81.9-87*0%). 

AMMMax 3.4-4.5 25 Cmccm pacraopa 6muio4>mt8 mam XAOpM- 

MYB 0 ,73-1 .15 CToro xaAbutw c ooamum &mmm3kom, djrtub b 

Bofla OcTBAbHoe o6bCMMWX cooTMomeMMBx 1:(0,25-0.33) nne 

roToeoe x ynoTpe6/ieHMio epeACTBO ny- axAKwanuiMe MY6, mmcwt 6onee HM3XMe 

reM noAuaa mam b bma8 neHU bboart b Maccy noxaaaTenM cmm*cmm« cTeneHM nponHOCTM 

cunyMMx M3T6pMaA0B, npeAM33HaHewMwx p,n* 30 cMepaaHMB (tb6a,1). 

XpaMCMMfl MAM TpdHCnOpTMpOBdHMfl, B XOAMMC ArAOpyAB. 06pa60TaHMaB BOflHUM 8MMM8- 

CTBe 1.5-2% ot Maccu rpyaa mam M3mocbt mb xom, npn -35°C cMepaaerca m Aaer HMaxH.A 
pa6oHMenoBepxMOCTMTpaMcnopTMuxcpeACTB noxaaateAb ctenBMM cmmxcchmb nposHOCTM 

M H3 nOBepXHOCTH WM 63AA3CTHWA CAOfl ne- CMOp38MMfl nO CpBBMeMMIO C MBO6p860TBNMQfl 

peABMXHbix xceAe3HOAOpo*HUx mam noA- 35 CMpoMarnopyAOH8ceroMB34 l S%. 3TOo6b8C: 
xpaMOBWx . nyTeft c BMepatueA e Hero HflCTCfl aACopfrjMeA MOAeryAflpHoro aMMMaxa 
peAbtouinaAbHOM peweixoM e koammbctbb 05-0,7 M3 noaepxHoctM msctmu TOMXOAMcnepCMoA py- 

n/M 2 . A« M CytUeCTBBHHUM yMBHbtlJBHMBM BTO 

n P H M e p 1. npO^MAaXTMpOBSHMB 3rA0~ KOH UCHTpBliMM 8 BQAHOA t&Bfi. OAH3KO 8 8T- 

pyAw npeAtaraeMUM cpbactbom. 40 MOC^Bpe rennoro aoaAyxa (20°C) npoMCxoAKT 

B Aa6opaTopHux ycAOBMflx arnopyAy mhtchcmbhoc pa3MopamMBaHM8 arnopyAU aa 

anaxHOCTbio 8,4% m xpynHOctbio MeHee 5 mm cmct peaxo Boapocujew noABMXHOCTM MOAeicya 

o6pa6aTbiBdK)T m3b6Cthumm cocTBBaMM (pac- aMMMaxa: creneMb cHMweHMa npoMHocTM CMep- 

TBOpOM 6muJ04>MT3, paCTBOpOM XAOpMCTOfO 38HMB 38 20 MMH AOCTMrHeT npM 3T0M 84,0%. 

xaAbUMB, boahum BMMMaxoM) m CMecflMM pac- 45 PaaMopamMBaioiuMecfl o6pa3u«. oSpatioTdH- 

TBOpa 6MUO0MTa MAM XAOpMCTOrO KdAbUMfl C HUe BOAHUM BMMM8KOM, MMGIOT pB3KMA 3araX 
BOAHUM BMMMdXOM M MV6. r83B: , 

npMroTOBAeHHue o6paauu noMeiuaiOT e .Pa6aTOcnoco6HocTb pacTBopa .CHuio^M* 

MOT8AAMMBCKM8 4>OpMU p33MQpOM 70x70x70 T8 M/IM XAppMCTOTO KBAbt|MJI flpM T6MnGp3Type 
MM M ynAOTHAIOT A^A MMMT8MMM ynAOTHeHMfl 50 "35°C MM3H8'CT8n6Hb CHMXeMMfl npOHHOCTefl 

rpyaa or bmOpbumm xeneaHOAopoKHux earo- CMepaaHMR b cpbbhqhmm c neo6pa6oTaHHoA 
hob b nym cacaobbhha, Mecca xaxcAoro yn- pyAOft cocraBAaeT 59,9-62,5% m b aTMOc^e- 

AOTHOHHOfO Ky6MKO C0CT9BAflBT 0,8 XT, p6 TBtlAOfb 803AYX8 H8 MCnUTUBSeT TeHACH- 

Oopmw c 08paauaMM eyAepxcMBator 8 xpn- umm k M3Mbhbhmxd. 

cerate 38AbhhuA npoMexyTOK bpcmchm npU 55 fl p m m e p 2. Chmmcbhmc npoMHotTM 
BaABHHux reMneparypax. npKMBpaaHMfl MaaectHaxoflOM Mytw x paGoMeH 

HCnUTdHHfl 06p83U0B MB npOMHOCTb nOBepXHOCTM P83MM08UX KONBeAepHUX ACMT. 

VCMepsaHHA, xoTopyo onpeAeABOT no ycMAMio Cna6o nuA»u4y» hsbbcthak Byio My xy 

PB3ABB/1M8BHMB, flpOBOA flT C nOMOQ^bK) rMA* BAWHOCtbH) 4-€% (^paxUMM M6H86 5 MM no 1 

paflA MHecxoro npecca/ Meuiaiof b creAbHue x Abua AMBMerpoM 7 mm 
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c nflomaAbto nonepesHoro ceneMMP 40 cm 2 . B 
KSMecTee noAnowKM Mcno/ibaywT oTpeanw pa- 

3MH0BUX KOHBeflepHUX AeHT, nOBepXHOCTb KO* 
TOPWX CM83UBBI0T npO^MAdKTMHeCKMMM 

cpeACTBBMM. Hoc/ie BUAepKKM KOrtCU c My- 

KOA B M0p03HAbH0ft K3M€p6 B TBHCHM6 4 M npM 

TBMnepBType -10 m -35°C npoBOA«i McnuTa- 

HMA HB npOMHOCTb npMMep3iMM« (M8 CABMr 
M3BeCTMBX0B0M MyKM HO pB3MHOBOM ROM Bert" 

epnqfl neHTe) H3 oamcki/iockoctmom cpeaHOM 
npn6ope xoHCTpyxijMH Macnoaa-Zlypbe. 
PeaynbTaiw wccneAOBaMMrt npneeAeny e 

T36/1. 2. 

WccncAoaaMHunpoBOABT Ha MaaecTHHxo- 

bom Myxe. ~" - . _ t 

Ana/ma peay/ibiaroB noxaauaaeT, mto 
npHMeneMMe 6Miuo$HTa mam XAopncToro xanb- 
qua b KasecTBe npo^MnanTMsecKorocpeACTBa 
Ann CH«)*ceHMfl npoHHOCTM npHMepaaHwa na- 
BecTHnKOBQH MyKM k paConeM noeepxHocTM 
•coHoeHcpHtwx neMT noaao/iJieT CMM3MTb npos- 

MOCTb npMMep33HHfl MyKM BflBKHOCTbK) 4- 

6% npw TeMnepaType -10 m -35°C b 6.2-8,7 
P33. a npn npMMBHeHHM npo^wn^KTMwecKOfO 
cpeACTea npeAAaraeMorococfaaa e 13,7-17.7 25 
P33. 

B naGopaTopHbix ycnoawBx necox 33A3H- 

MOH B/I3XCMOCTM M KpynHOCTbK) 0,1-1 MM 8MC- 
CTe C BA3B/16HHUMH B HBTO ABpeBflHHUMM 

6pyCK3MM, MMmwpywu4MMM wnanw xceneaHO* 
AopoxcHoro nyTM, 33MopaxwB3ioT u cncuwaAb- 
Hbix <fopMax npn 33Abhhux TeMnepaiypax a 
TeseMwe cyTox. nowe Mero noaepxHoc<HUH 
cnOH necxa bmgctc c BMepawMMH e Hero ac- 
peBBHHWMM 6pycx3MH o6pa6aruBaK>r MsaecT* 

HWMM COCTaBaMM M CMCCBMH paCTBOpOB 
6MUi04>MTa HAH XAOPHCTOrO KdAblJMXJ, BOAMOrO 

aMMHaxa m MYB. Ahth*pm3u h3mocbt hs pac* 
Mda 0.5-0.7 a Ha 1 m oGpa6aTuaaeMaA no- 

BGpXHOCTH. 

B TeneHMe 1 h o6paaiju euAepxcMaaiOT b 
xpMOCTaTe.npH aaaaHHofl TeMnepaType. a aa- 
tcm npoaoA»T ncnwTaHMB na npOMHOCTb npn- 

MBP33HHA AepeBBHHUX 6pyCXOB X CAOK) 

necxa no ycuAHK) mx BupasHMaaHua c noMombK) 
AMHaMOMeTpa. 

AaHHbte axcnepMMe mtb npn&e^eHu b t3&a. 3 
H 4 (npuseAenu cpeAHMe aHaneHMA 2-3 M3Me- 
peHHfl). 

143 peayAbTaToa McnuTaHMft. npeACTaB/ien- 

MUX 6 Ta6A. 3 M 4. BMAHO, MTO pa3MOpa*HB3tO- 

mee achctbhc npeAnaraeMoro xpeACTsa 
HeaaBHCMMO ot TeMnepaTypu 33Mopa*HBa- 

HMB H MCXOAHOH 8A3XH0CTH neCX3 3H3MM- 

TenbM auuie, hcm oTAeAbHo bjatux 
pacTBOpoa 6muio4>htb, xaopmctoto xanwuH* m 
aMMMaxa, npMMeM npM-35°C pa6oMHecaoAcT- 

BB XAOPMAOB MarHMfl H KBAbUHB MeHb HM3KM 

(18,6-20,0%). PacTBopw 6nujo<tiMTa m.xa pw- 
CToro xa#ibi4MB nnoxo cM3MH6aK)T nooepxHocTb 
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necxa h mba^chho BnnTWAawTcs. HpM o6pa- 
Corxe onaxcHoro necxa boahum 3mmm3xom an- 
syaAbHo Hs6AK)AaeTcn GwcTpoe ero eninuBaHHe 
BnyTpb caob na 6oAbwyK> rAy6MHy, seM npH o6* 
pa6oTxe ne Tonbxo pacrBop^MH 6Miuo^MTa hah 
xnopncToro MarHHB, ho m npeA/iaraeMUM 
cpeACTBOM. OAHdxo saMopomeNHbiH nosepx* 

HOCTHUH CAOH HeCKd H fipH 06pa60TXe BOA'IbJM 

aMMHaxoM ocTaeTca TBepAbiM. flpeA^araeMMH 
coctsb pasMopa^MBaioiuero cpeACToa MeAnen- 
nee npoHHxaeT a TOAiMy caoa, ho Aysuje pa3py 
ujaer coeAMHHTeAbHue kohtbktu Me*Ay 

CMBp3UJMMMCfl MdCTHUldMH, nOBepXHOCTHUH 

caoh pa3MRrMaercB. BwpweaHwe Opycxoa npo- 

HCXOAMT'C-MCHb"UlMM-yCHA»«e«— . - — 

CAeAyeT orMeTMTb, mto CMecb pacraopoa 

6HUJO$HTa HAH XAOPHCTOrO X3AbLlM» C BOA* 
HUM dMMHaXOM. He 8 KA K)Sd tO LU3 R MV6. 06a3* 
A36T MBHbtilHM paSMOpaXCHBatOiaHM AeHCTBH- 

eM. neM npeonaraeMoe cpeACTBo. 

TaxHM o6pa.-»0M. npeA^araeMUM cocTdB. 

8KAK3M3IOU4HH BOAHUH paCTBOp buwoQUTB HAH 
XAOPHCTOrO KBAbMHR. BOAHUH dMMMdX H MY6 
BBAfieiCB 3<t>4>CKTHBHUM CpeACTBOM npOTHB 

CMepaaHHA m npHMepaaHHB cunynnx MaTepn- 

3AOB MAflfl MX pa3M0p3X(H8dHMfl npM HM3XHX 

TeMnepaTypax (ao -35°C). mto co3A3pt noAo- 

WHTeAbHUH TeXHMX0-3K0H0MMSeCXMH 3^<J)eXT 

npH HcnoAb30B3HHH a npa KTiue npeAnarae- 
Moro cpeACTea b KasecTse aHTH^pHaa e na- 

POAHOM X03RMCTBC. 

CpeACTBo He oxaauaaeT OTpnuaTeAbHoro 
B/iMflHHn na oicpy)xaiomyio cpeAy. BBABercB 
npocruM b H3roT0B/ieHMH ii HaneceHHM, ne 
toxchmho, ne coAep*HT epeAHux Ana MeTan- 
AyprHMecKoro nepeAeAa npHMecen, ne euaur 
aaeT xoppo3HH MeTaAAoa. no3Bon»eT cokpaTHTb 
BpeMB pa3orpeBa arnopyAU o rapaxcax paaMo- 
paxcHBBHHR na MeTa/iAyprHMccxHx npeAPpMa- 
tmbx, ycTpaHHTb nu/ieHwe cunysMx MBTepHaAoa 

npM MX CKA4AHP0B3HMH H TpdHCnopmpOBXe H 

peaxo CMHaHTb axcn/iyaTauHOHHue 3aTparu m * 
TpyAoeMxocTb npn nepeABH^xxe xceAedHOAopoM- 
hwx nyrert h TpancnopTHpoBxe cunyMHX rpyaoe. 
OopMyAa H3o6pereHMfl 

CpeACTBO npOTHB CMGp33HHB, npHMftp33- 

MHB m aab paaMOpaxcMBBHMR cunysMX Mafepn- 
anos, BKACMaioiuee boahuh pacTBop xaophctovd 

MarMMB MAM XAOpHCTOTO KBAbUHB. O T A M M 8 K>- 

ui e ecu tcm, hto, c Uenbio noauuieHMfl 
pa6orocnoco6HocTM e ycnoBnax hm3kmx Ten* 
nepaTyp ao MMHyc 35°C. oho AonoAHHTeAbHo 
coAepjxMT boahum aMMH3K h MeAapcMyioynapeH- 
Hy© 6apAy a CAeAyxxiiMx coothoujchmbx, Mac.*%: 

XAOpMAMdrHMB MAM 

KdAbUMA 28,9-37,7 

' AMMM3K 3.4-4,5 

MeAAdCHaa ynapenwaa 
6apAa 0,73-1,15 
.B6a3 OcraAbHoe 



1664808 



IlllHIll I 



CoCTOI 


npofrtnaxTwecuor cpejtcraa, 

MAC. I 


Mr A. 


UpOMHOCf* 

CMepsatma, 

icrc/c**- 


Creneuk cmkwwk* 

HPOMMOCTM CM6P- 

saHHa, X 




c«ci a 


\ 

- 


(CB) 




nocn< 

KH | - 

xpttoc ra- 
te 


sepct 

20 MMH 

paaHQ- 
pa«M- 

BflHKH 


nocne 

9 KpMO- 

CTaTe 


Htpti 
10 MUM 

pajuaa- 

HM« 


- 








TO 


_ 


4870" 


3371 


- 


— 


46,0 








54,0 


0 


19.7 


13,6 


59,9 


38,9 


- 


16 






64, 0 


0 


18,0 


13.1 


62,5 


60,4 


• 








75,0 


300 


31,4 


5.3 . 


34,6 


84,0 


38,9 






OA 


57,4 


1-2 


12,7 


8,8 


73,6 


73,4 


37,7 




3 6 


0 77 


57,93 


3-5 


8,6 


4.5 


82,1 


66,4 


36.1 






0,73 


58,67 


12-15 


10.8 


.5.7 


77.5 


82,8 . 


34j8 






0,70 


59,20 


33-39 


15,2 


7,2 


68,7 


78,3 


33,0 




6: 3 


0,67 


60,33 


71-77 


17,4 




63,7 


73,2 


37,5 




3,6 


1,15 


57,75 


Z-4 


8,4 


4.3' 


82,5 


87,0 


35,9 




«,5 


MO 


58,50 


10-14 


n.o 


5.5 


77,0 


83,4 


38,3 




3,6. 




58,1 




9.2 


5.3 


80,8 


64,0 . 


36,6 




«.6 




38,8 




12.0 




73,0 


61,0 




31.2 


J.e 


0.77 


65,23 6-10 


13,2 


9.6 


?2;5 


71,0 




30,4 


3,3 


0,75 


65,35 13-16 


9,0 


5.6 


81,3 


*3,1 




29,3 




0,72 


65,38 18-23 


10,4 


6,8 


76,3 


,. 




28,0 


5 . 2 . 


0,70 


66,10 50-65 


16.7 


" 6.9 


65,2 


"79.3 




30,2 


3.4 




65,28 14-17 


8,8 


4,8 


80.0 


85,5 




28,9 


4.4 


no7 


65,63 18-20 


12,2 


6.0 


74,6 


81,9 . 




30,9 


3.6 




65,5 




10,1 


6,9 


79,0 . 


•79,1 - 




29.5 


4.4 




66,1 




12.5 


7.7 


74,0 


76,7 



9 



16646(9 



10 



T a <J n h a a 2 



YcnOBH* KCnUTAHMft 


IlpOMHOCTb npHNep9 AKKH ■ 


CiocxeHMe npontocTH 
npKMep3aMKH t pes 




BnaxHoctb MyxM 9 
% 


BnaaHocTb MyKH, 
X 




A 


6 





Hyaa no rente, cMOieH- 
hom aofloft npM reMie- 
parype °C: 

-10 

-35 

Hyue no neHre, cno- 
HeHKoA Omno^MTOM npw 
TCHneparype °C: 

-10 

-35 

Myica no neHTe, cMOieH- 

Mofl 36Z-HUM PBCTBOPOM 

xnopHCToro kanbiow 
npM reMnepaType C: 

-10 

-35 

Hyica no neHTe, cmoich- 

HOR cpeACTBOM COCTUa, 

Mac.Z: MgClj37,7; 
NH 3 3,6; MYB 0,77; 
HjO 57,93 npw Tewne- 
patype *C: 

-Iff 

-35 

Myita no neHTe, cra<ieH- 

HOR CpeACfBOM COCT&- 

Ba, Mac. X: CaCl 2 30,4; 
NH, 3,5; WB 0,75; 
H 4 0 63,65 npH reMnepa- 
Type °C: 

-10 

-35 



3,30 
4,43 



0,49 
0,62 



0,38 
0,59 



0,24 
0,32 



0,23 
0,31 



4,60 
5.75 



0.74 
1.37 



0,68 
•0,60 



0,29 
0,42 



0,26 
0,41 



6,7 



8,7 
7.5 



13,7 
13,8 



6,2 
4.2 



6,7 
7.3 



13.8 
43,7 



13,8 
14.3 



17,7. 
14.1 



11 1664808 12 



» • 



OOCTM 


0*tw3Qtmnmm*ra tpaacrM, 

MAC. I 


•rc/ur 












V 






IMU, f 


<c*l 


iMAMtn rweas, I 


lllMOCfl fMCIA, 1 












S 


10 


I 


10 













4,1 








16,0 








3*.o 




33,o 


11,5 


11,1 


li.O 








44,0 




Jl,0 


ll.f 


IO.0 










n.o 


*.* 


11,0 


11,4 


14,4 


J«.» 






c.eo 


37.4 


M 


10,4 


>M 


U.I 


11,1 




M 




Il,t5 


0 


*.3 


100,0 


40,1 




— 






«* 






*« « 


•. 






5,1 


0,10 


ft, 10 




•J 


•3,1 


to.; 


14,1 




3.4 




SB. 1 


0 


1,1 


inb,0 


•3.4 






*.* 




54, 4 


«.o 


*\3 


w.« 


14.4 




31 J 


l.l 


0,71 


43.IJ 


I.I 


(1.3 - 


14,4 


H.4 




10. » 


1.1 


0.1) 


45,15 


0.3 


M 


91,5 


• 40,0 








«,o; 


41, 6 J 


M 


4,4 




3».3 




u.i 




1,01 




i.o 


10,4 


10,0 






10, t 


>,» 




43,3 


o.i 


7.5 


«,5 






i».i 






• 6,1 




4,0 


33. i 


IM 



"~M«TM — .... -35'C. 



c<»# »*• 


H9C.1 


•rc/cii* 




H»ci f 






NTS 
(CI) 


« f 0 




I4«*«, 1 






Imboiti, I 












10 ^ u 


10 | (4 













14.0 


11.3 






U,0 








34.0 


4.4 


10,0 


?M 


75.1 


1^.0 








44,0 


3.0 


11, u 


11,4 


44,4 






1>,0 




15,0 


1.7 


■M 


65,1 


3'. 3 


11,1 




1.4 


0,17 


31, VI 


0 . 




100,0 


• 47.1 


lb, 1 




4.) 


0,75 


51,41 


0 


4,5 


too.o 


■3.1 




3P.t 


3,4 




45,5 


• C,3 


3,5 


54,4 


11,1 




11,5 


4.* 




44,1 


0.4 




17,J 












*tf •»* 


puxiuu 


-10*. 







CocTaeMTeiib r.Ca/ibHHKOBa 
P€A3ktop HTyMbKo Texpea M.MoprcMTan Kopptxtop T.K0/16 



3a*a3 2364 TMpam 429 noAnnxMoe 

BHUMnn TocyAapcTecMHoro lOMMteTB no M*o6peTtMM*M m of kpmtmsm np* TKHT CCCP 
113035. Moctea. K-35. Paywcran Ma6.. 4/5 



npoM3BOACTBeHHO-M3AaTc/ibCKH« komGhmst ^TlaTBHT", h Y*ropoA. ynXarapMMa. 101 



PTO 2003-1539 



USSR Patent 



Document No. 1664808 Al 



AN ANTI - FREEZING/ ANTI - ICING AND DEFROSTING AGENT FOR FREE -FLOWING 

BULK MATERIALS 

[SREDSTVO PROTIV SMERZANIYA, PRIMERZANIYA I DLYA RAZMORAZHIVANIYA 

SYPUCHIKH MATERIALOV] 

M.I. Rudnik, V.S. Dukhanin, G.P. Krupina, A.T. Kalashnikov, and 

A.I. Nochevkin 



UNITED STATES PATENT AND TRADEMARK OFFICE 



Washington, D.C. 



JANUARY 2003 



Translated by: Schreiber Translations, Inc. 



Country 
Document No. 
Document Type 
Language 
Inventors 

Applicant 
IPC 

Application Date 
Publication Date 
Foreign Language Title 



English Title : An 




USSR 

1664808 Al 

Patent description 

Russian 

M.I. Rudnik, V.S. Dukhanin, 
G.P. Krupina, A.T. Kalashnikov, 
and A.I. Nochevkin 

Kursk Polytechnic Institute 

C 09 K 3/18 

March 20, 1989 

July 23, 1991 

Sredsto protiv smerzarniya, 

primerzaniya i dlya 

razmorazhivaniya sypuchikh 

materialov 

anti- freezing, anti -icing 
and defrosting agent 
for free-flowing bulk materials 



1 



• 



ABSTRACT 

The invention may be applied in different branches of 
national economy, specifically, at storage and transportation of 
free- flowing bulk materials at low temperatures, and also for 
defrosting of ballast layers of rail-and-tie structures of 
movable rail tracks in open pits, and crane tracks. To improve 
its efficiency at low temperatures (up to -35°C) , the agent 
contains calcium (or magnesium) chloride, ammonia, thickened 
molasses residue (TMR) and water at the percent composition by 
mass as follows: calcium chloride (or magnesium chloride) 28.9 - 
37.7; ammonia 3.4 - 4.5; TMR 0.73 - 1.15; the rest is water. 4 
tables . 
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This invention relates to agents applied to prevent freezing 
and sticking of free-flowing bulk materials due to freezing (ore 
sinters, sand, ground limestone, iron ore concentrate, pellets, 
crushed stone, etc.) and favoring their defrosting; it may be 
applied in different branches of national economy at storage and 
transportation of free- flowing bulk materials at low 
temperatures, and also for defrosting of ballast layers of rail- 
and-tie structures of movable rail tracks in open pits, crane 
tracks, and also for highway anti-icing. 

The purpose of this invention is to improve the efficiency 
of bischofite or calcium chloride in aqueous solution at low 
temperatures (up to -35°C) . 

11 

To produce the agent, we make use of natural or commercial - 
grade bischofite in aqueous solution, which contains MgCl, (45 to 
47 %) ; commercial -grade calcium chloride in aqueous solution (35 
to 38 % of CaCl 2 ; aqua ammonia (23 to 25 % of NH,) ; and thickened 
molasses residue (TMR) (thick dark-brown syrupy liquid ranging 
from 1.20 to 1.23 g/cm 3 in density and containing 45 % to 50% of 



1 Numbers in the margin indicate pagination in the foreign text. 
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dry matter. 

The chemical composition of this thickened molasses residue 

(in percentage of the dry matter (DM) ) is as follows: 

Organic substances 46-67 
Including: 

Carbohydrates 1.95 - 6.20 

Glycerol 0.65 - 5.80 

Lactic acid 0 - 2 .00 

To la trie aei-ds 0 - 0.50 

Betaine 8.12 - 20.9 

Amino acids 0.85 - 1,45 

Fatty substances 0.09 - 4.00 

2.76 - 5.32 

12 

Ash components 33 - 45 

Trace elements 0.003 - 0.09 

An anti-freezing, anti-icing and defrosting agent for free- 
flowing bulk materials is prepared in steel tanks by mixing the 
bischofite or calcium chloride with aqua ammonia in the 1: (0.25 

- 0.33) ratio by volume. 

Such mixing of source components produces whitish mass, 
which is safe for further handling; the TMR is added just before 
application of the antifreeze. Based on tentative testing of the 
proposed agent for foam stability and for foaming factor for it 
has been shown that adding of TMR in the 1: (0.25 - 0.33): (0.02 

- 0.03) ratio by volume was quite enough to ensure high 
efficiency of the agent. 
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The percent composition of the agent (in percent by mass) is 
as follows: 

Calcium chloride (or magnesium 
chloride) 28.9-37.7 
Ammonia 3.4 _ 45 

TMR 0.73-1.15 
Water The rest 

The finished product is added to the mass of free-flowing 
bulk materials intended for storage or transportation (by 
spraying the agent on the material or applying it as a foam) in 
amounts of 1.5 - 2 % by mass of the bulk material; otherwise, the 
agent is applied at 0.5 - 0.7 1/m 3 application rates to the 
operating surfaces of transportation facilities or to the surface 
ballast layers (with rail-and-tie structures frozen into the 
ballast) of movable rail tracks or crane tracks. 

Example — 1± Preventive treatment of ore sinter with the 
proposed agent. 

Ore sinter (8.4 % in moisture content and < 5 mm in grain 
size) was treated by known compositions (bischofite solution, 
calcium chloride solution, aqua ammonia) and also by the mixtures 
of bischofite or calcium chloride solution with aqua ammonia and 
TMR. 

All the prepared samples were placed into metal cases (70 mm 
x 70 mm x 70 mm) and compacted to simulate compaction from 
vibration of moving railroad cars. Each the resulting compacted 
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small cube is 0.8 kg in mass. The cases with samples were held in 
a cryostat over a preset period of time at preset temperatures. 

The samples were tested for freezing strength, i.e. their 
crushing strength measured with a hydraulic press. 

Zi 

The concentrations of ammonia in air over open mixtures 
prior to their application to ore sinters are measured with a 
multipurpose Type UG-2 gas analyzer at room temperature and at 20 
cm elevation. 

The values of ore freezing strength at 35°C in relation to 
composition of the agent (2 day cryostat exposure; the average of 
values of 3 to S records are shown in Table 1) . 

As follows from Table 1, the concentrations of ammonia in 
air did not exceed their MAC (maximum allowable concentration) 
limits (in compliance with SSBT GOST 12.1.005.76 [Systems of Job 
Safety Standards; USSR State Standard; year of publishing - 1976] 
the MAC is equal to 2 0 mg/m 3 ) above the mixture of bischofite or 
calcium chloride with aqua ammonia and TMR in the 1: (0.2 ~ 
0.33); (0.02 - 0.03) ratios by volume and at our proposed 
proportion of components. Our preventive agent of the invented 
composition is the most efficient, and it provides a reduction in 
the freezing strength by 74.6 - 82.5 % (up to 81.9 - 87 % at 20 
min defrosting) . 
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The mixtures of bischofite or caicium chloride solution with 
aqua ammonia in the 1: (0.25 - 0.33) ratio by volume without TMR 
showed lower reduction in the freezing strength (See Table 1) . 

When treated by aqua ammonia, lumps of our ore sinters fro2e 
together at -35°C, and they showed only a 34.6 % reduction in the 
freezing strength as compared to untreated raw sinters. The 
reason it that the molecular ammonia is getting adsorbed on the 
surfaces of fine ore particles, and its concentration in aqueous 
medium shows a considerable reduction. The atmosphere of warm air 
(20°C) , however, favored vigorous defrosting of the ore sinter 
due to a drastic increase in mobility of ammonia molecules, and 
up to 84.0 % freezing strength reduction over 20 min. When 
defrosted, the samples treated with aqua ammonia all have pungent 
ammonia odor. 

The efficiency of bischofite or calcium chloride solutions 
at -35°C is low: treated samples showed only a 59.9 - 62.5 % 
freezing strength reduction as compared to untreated ore; 
further, they did not show any trend for changing in the 
atmosphere of warm air. 

. Example 2. Reduction in the adfreezing strength of ground 
limestone at its sticking to working surfaces of rubber conveyor 
belts. 

Zi 
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Low-dust ground limestone (4 to 6 % in moisture content; 
less than 5 mm grain size fraction) is placed into steel rings, 7 
mm in diameter, 40 cm 2 in cross-section area. As the substrates 
we use the sections of rubber conveyer belts, their surfaces 
covered by the preventive agents. The rings with powder are kept 
in a freezing chamber over 4 hours, and the adfreezing strength 
tests (i.e. ground limestone shearing tests on a rubber conveyer 
belt) are completed with a Maslov-Lourier single shearing 
apparatus . 

The testing data are shown in Table 2. 

Tests were completed in ground limestone. 

Data analysis has shown that application of bischofite or 
calcium chloride as a preventive agent to reduce the adfreezing 
strength of ground limestone (of 4 to 6 % moisture content) at 
its frost sticking to the working surfaces of conveyer belts at - 
10°C and -35°C resulted in 6.2 to 8.7 times reduction of the 
adfreezing strength value; otherwise, the application of our 
proposed agent resulted in 13.7 to 17.7 times reduction, 
respectively. 

Further, sand material of designated moisture content, 
ranging from 0.1 to 1 mm in grain size was frozen in special 
casings (jointly with wooden bars to simulate rail ties) at 
preset temperatures for 24 hrs in laboratory conditions. 
Thereafter the surface sand layer together with the frozen- in 
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wooden bars was treated with the known agents and mixtures of 
bischofite (or calcium chloride) solution, aqua ammonia, and TMR. 
The antifreezes were applied at the rates ranging from 0.5 to 0.7 
1 per 1 m J of the surface treated. 

The samples were kept in a cryostat at preset temperature 
for 1 hr, and then tested for adfreezing strength to assess frost 
sticking of wooden bars to the sand layer based on measuring the 
force of their leveling with a load gauge. 

Test data are shown in Table 3 and Table 4 (average values 
of 2 to 3 measured data) . 

As evident from test data shown in Table 3 and Table 4, 
irrespective of freezing temperatures and initial sand moisture, 
the defrosting activity of our proposed agent is significantly 
higher than that for each individual solution of bischofite, 
calcium chloride, and ammonia; further, magnesium and calcium 
chloride solutions are low efficient at -35°C (adfreezing 
strength reduction does not exceed 18.6 - 20.0 %) . Both 
bischofite and calcium chloride solutions show low wetting 
properties as to sand surface and slow absorption. Otherwise, at 

Zi 

aqua ammonia treatment of wet sand, we noted visually observed 
fast penetration of ammonia into the sand layer to a depth higher 
than that for bischofite or magnesium chloride solution, or even 
higher than that at treatment by our proposed agent. The frozen 



surface sand layer, however, remained solid after such treatment 
with aqua ammonia. Our proposed composition of the defrosting 
agent is slower to penetrate the sand layer; however, our agent 
is much better to destruct the connection bonds between particles 
frozen together; our agent resulted in softening of the surface 
layer, and lower force was required to pull out the bars. 

It should be noted that any mixtures of bischofite or 
calcium chloride solutions with aqua ammonia without TMR added 
are less effective for defrosting than our proposed agent. 

Thus, our proposed composition, containing bischofite or 
calcium chloride in aqueous solution, aqua ammonia and TMR is an 
effective anti-freezing, anti-icing and defrosting agent for 
free- flowing bulk materials at low temperatures (up to -35°c) 
resulting in high economic benefits at its commercial application 
as an antifreeze. 

The agent has no detrimental effects on the environment; it 
is simple in production and application, and non-toxic; it does 
not contain any impurities unfavorable for metallurgy conversion; 
further, it does not generate rust formation in metals, shortens 
time required to defrost ore sinters in the defrosting depots of 
metallurgy plants, and eliminates rust raising of free-flowing 
bulk materials at their storage and transportation; it also 
results in reduction of operating costs and labor content at 
shifting of rail tracks and bulk cargo transportation. 
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THE CLAIM 

An anti-freezing, anti-icing, and defrosting agent for free- 
flowing bulk materials, which contains magnesium chloride or 
calcium chloride in aqueous solution and distinctive in that for 
the purpose of efficiency improvement at low temperatures (up to 
-3 5°C) this agent also contains aqua ammonia and thickened 
molasses residue at percent composition by mass as follows: 

Calcium chloride (or magnesium 

chloride) 28.9 - 37.7 



Ammonia 3.4 _ 4,5 

Thickened molasses residue 0.73 - 1.15 

Water The rest 
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Table 3 
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nposition of preventive agent, 
In % by mass 
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Note: Cryogenic temperature = -35°C 
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reduction, in * 


MgCl, 

I 46 -° 
36.0 


CaCl, 


NH, 


TMR 

(dry 
matter) 


54 . 0 
64.0 


At moist 
content, 

10 

18.9 

4.4 

5.0 


ure 
in % 

16 

37.5 
10.0 
12.0 


At moist 
content, 

10 

77.2 
73.6 


ure 
in % 

16 

73.3 
66.4 
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25.0 




75.0 


2.7 


15.2 


85.7 


59.2 


37 .7 




3.6 


0.77 


57.93 


0 


4.8 


100.0 


87.2 


36.1 




4.5 


0.73 


65.5 


0 


6.3 


100.0 


83.2 




30.9 


3.6 




65.5 


0.3 


5.3 


98.4 


85. 9 




29.5 


4.4 




66.1 


0.4 


7.0 


97.3 


81.3 



Note: Cryogenic temperature = -20°C 
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